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1 . I, AMANDA S. SCHILLING, of 70 King Henry Court, Fredericksburg, Virginia 22406, am 
an original and joint inventor of the subject matter which is claimed in U.S. Patent 
Application No. 10/090,798 which was filed on March 6, 2002, and is entitled 
APPLICATION OF GERMINATION SOLUTION IMPROVED EFFICACY OF 
BIOLOGICAL DECONTAMINATION. I am presently employed by the United States 
Navy, the Assignee of the present invention, as Scientist. I have been an employee of the 
United States Navy for four (4) years. My educational background includes both B.S. and 
M.S. degrees in Crop & Soil Environmental Sciences from Virginia Tech of Blacksburg, VA. 

2. I have spent four (4) years researching and investigating biological decontamination 
solutions. 

3 . The purpose of the instant Declaration is to set forth comparative data which shows the novel 



Sir: 



1 



4 

Appl. Serial No. 10/090,798 
Attorney Docket No. NC83202 

and unobvious use of the combination of dipicolinic acid and calcium ions for rapid 
decontamination of biological spores. 

4. Various prospective germination initiators were tested. Test procedures included treating the 
spores with one milliliter of a liquid germination initiator for different periods of time. At 
the end of the set period of time, samples were heated in a water bath at 60°C for 1 5 minutes. 
Samples were then plated according to standard microbiological practices. As one of the 
earliest indicators of germination is loss of heat resistance, the difference between the 
number of spores before and after heating provided an indication of the percent germination. 

5. The attached table, Table 1, shows the percent germination induced as determined by 
increased heat sensitivity after Bacillus globigii spores were treated with various germination 
initiators for varying periods of time. 

6. The designated Germination Initiators listed in Table 1 are: DPA = dipicolinic acid; Ca = 
calcium; PBS = Phosphate Buffered Saline; 2X YT = 1 .6 g tryptone, 1 .0g yeast extract and 
l.Og sodium chloride in 100 ml sterile water; Germination Buffer = lOmM L-alanine, 200 
mM potassium chloride, and 20 mM Tris[hydroxymethl]-aminomethane hydrochloride); 
Activated Broken Spores = spores that were treated with 2X Luria-Bertani (LB) Broth for 
120 min, then pelleted and washed, and finally, broken apart by a beadbeater. 

7. As seen in Table 1 , the combined use of dipicolinic acid and calcium ions provides increased 
spore sensitivity to heat suggesting the induction of more rapid spore germination than other 
germinants. 
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8. 



9. 



As seen in Table 1 , only combinations of dipicolinic acid and calcium ion provided superior 
rapid germination. It was found that not all concentrations of dipicolonic acid and calcium 
ions were superior to other prospective germinants, as seen for DPA-Ca (0.6 mM) after 15 
minutes having a germination (%) of 67. Additionally, the use of other germinants with the 
dipicolonic acid/calcium ions appeared to be detrimental to the efficient germination 
resulting from the dipicolonic acid/calcium ions, e.g., 2X LB + Ca-DPA 60 mM having a 
98% germination compared to DPA-Ca (60 mM) having a 100% germination (both at 15 
minutes). 

The data in Table 1 demonstrates that, for rapid decontamination, the application of a given 
strength of dipicolinic acid and calcium ions is needed, as specified by the present patent 
application. 

I further declare that all statements made herein of my knowledge are true, and that all 
statements made on information and belief are believed to be true, and further that these 
statements were made with the knowledge that willful and false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1 001 of Title 1 8 of the 
United states Code and that such willful false statements may jeopardize the validity of the 
present patent application or any patent issued thereon. 
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TABLE 1 





Germination Initiator 


Germination (%; 


15 min 


Na 2 C0 3 


0.00 


15 min 


50x PBS 


0.00 


15 min 


1xPBS 


0.00 


15 min 


10x PBS 


0.00 


15 min 


0.5mL Na 2 C0 3 + LB 0.5mL 


2.67 


1 R min 
ID I Mill 


O 1 mn/ml alanine 
U. IMiy/IIlL dldlllllfci 


ft RA 
O.OH 


1 5 min 


1 Omh/1 nil irnco 
lUMUVI yiUUUotJ 


91 9fi 
Z I .ZO 


1 R min 
I U 1 1 ill I 


U. I A i DO 


9^ QO 

ZO.C7U 


1 5 min 


•\ C\ alanine 

I urnivi didiiirie 


9R 9^ 
ZD. ZD 


1 R min 
I O 1 1 III I 


OYVT . nn NaPI 

Z./\ T 1 - 1 lU INdvsl 


9R RO 
ZD.DU 


1 5 min 


4YVT nn NaPI 
*+AT i - llO INdOl 


OO. I o 


1 5 min 


9 YVT 


^7 00 
Of .UU 


10 min 




40 ftfi 


1 5 min 


9YI R 


oo.yo 


1 5 min 


f^orminatinn Ri iffor 
VJci MUMdllUM DUllcl 


DO. I O 


1 R min 
i j 1 1 in i 


90mM alanine* + 9YI R 

ZUI 1 11 VI dldlllllc: ' tALD 


JD.J I 


1 R min 
1 O MUM 


9YVT 4- AOmM alanine* 
tAT 1 t HUM1IVI dldMllit? 


OO.HO 


1 R min 
i J 1 1 ill I 


9YYT + 4mM alanino 
^./\ i i ' *r 1 1 1 1 vi dial ill ic 


V I .*tI7 


1 5 min 


9YVT + 90mM alanine 
Ml 1 ' LUMUVI dldlllllc; 


R9 


1 R min 
IJ 1 1 III I 


9YYT + 10mM alanino 
ZAT I ' I Ul 1 1 1 VI dldl III it; 


DO.OH 


1 R min 


DPA-Pa fO R mM) 


fi7 17 


1 R min 


LB 


R7 1Q 


1 R min 
i \j 1 1 in i 


10mM alanine + 9YI R 
i ui i ii vi didiiiiic; ' ^./\i_D 


7^ 


1 5 min 


Heat ^hnrkprl 9YI R + 90mM ala 
ncal OMUUrvcU ZALD T LUMUVI did 


77 QA 


1 R min 

io hum 


9Y I R +Pa.nPA R0 mM 

tA LD TOd-Urn \JU 1 1 1 1 VI 


Qft AA 


1 R min 
I O MUM 


nPA Pa f*0 mM\ 
Urn-^d ^OU Mllvl y 


Qft 7Q 


1 5 min 


nPA Pa MR mM\ 
Urn-Oa \ IO rMlVIJ 


Qft QO 


1 5 min 


npA Po ffi mM\ 
Urn-Oa M1IVIJ 


Qft qc; 


1 5 min 


Pa HPA 10 mM 
^d"UrM OU IMIVI 


QQ Q7 


1 R min 
I O Mill I 


nPA-Pa ffiO mM) 
Urn-^d ^OU MHViy 


100 00 
I uu.uu 


^0 min 

\J\J 1 1 III I 


10mM alanine + 9YI R 


7fi 90 


30 min 


20mM alanine + 2XLB 


80.33 


60 min 


10mM alanine 


34.16 


60 min 


Germination Buffer 


74.18 


60 min 


LB 


77.48 


60 min 


20mM alanine + 2XLB 


96.35 


120 min 


2XLB + 20mM a la + 5% Na 2 C0 3 


12.82 


1 On min 
I Mill 1 


90 mM alanino 
ZU Mllvl dldlllllti 


1 ^ A7 


1 90 min 

1 £-\J 1 1 HI 1 


Antiv/atoH R rn If o n Qnnroc 
nULIVdlcU OlUPvtJll OUUI co 


^ft 4ft 


1 90 min 
I ZU Mill 1 


1 OmfM alanino 
I UllUVI dldlllllc 


R4 41 

QH-.H- I 


1 90 min 
1 ZV 1 1 III 1 


I R 
i-D 


Q9 RQ 
yz.oy 


1 90 min 

1 £.\J 1 1 III 1 


t"5orminatinn Ri iffor 
uci 1 1 n i id uui i duiici 


Q^ Oft 
yo.uo 


1 90 min 
i 1 1 hi i 


9YI R + 90mM ala + 0 9M KPI + 0 09M Tri«5 HPI 
z./\i_d ~ Z.UIIHVI aid ■ u.zivi r\\yi ■ u.uzivi i i io noi 


Q4 ftft 
yn.oo 


1 90 min 

I Zv 1 1 111 1 


4YYT - nn MaPI 

H/\ T I - l IU INdvl 


OR 91 

yo.z i 


1 90 min 
I ZU llllll 


9YI R 4- 90mM olonino 
ZALD • ZUMllVl dldlllllc 


OR 97 


1 OO min 
I Zv Mlin 


neat onocKea zald + zumivi alanine 


Q£ 17 


1 90 rr»l n 

i zu mm 


*fAT 1 


yo.ou 


1 On mi n 

i zu mm 


9YI R 
ZALD 


yo. f^z 


1 90 min 
I ZU Mill 1 


9YVT nn MaPI 
ZAT 1 - MO INdOl 


QR OO 

yo.uu 


1 90 min 
I ZU I T ll n 


i urnivi alanine ▼ zald 


QR IT 


1 90 min 
I ZU MUM 


O YVT 4- AmM alanine 
ZAT 1 * *+ Mllvl dldlililc; 


QR AO 


1 90 min 

1 £X) 1 1 HI 1 


9YVT + 40mM alanine 
ZAT 1 ~ •+UMUVI dldl ill ic 


QR 4/1 


1 90 min 
l ZU Mini 


1 OmM alanine 4- OYVT 
lUMUVI dldlllllc; T ZAT I 


QR TR 


1 90 min 

1 ZU 1 1 III I 


Qimornatant 9YI R 4- Oflmy ohnino 

oujjci iididiH zald T zuiiiivi didnme 


QR 77 

yo.f f 


1 90 min 

I ZU 1 1 III 1 


9YVT 4- ODmy alanine 

zat i * zunnvi didnme 


QT 9H 

y f .zu 


120 min 


20mM alanine + 2XLB 


98.79 


120 min 


Ca-DPA 60 mM 


99.83 


120 min 


60 mM alanine-Ca-DPA 


99.96 


120 min 


60 mM alanine-Ca-DPA 


99.99 


120 min 


60 mM Ca-DPA 


99.99 



